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The Effect of Radiation Reflected from Snow Surfaces on the 
Generated Energy of Photovoltaic Modules











　　In cold, snow-covered regions, the energy generated by photovoltaic modules decreases, during 
winter owing to the decrease in solar radiation. However, the energy generated by these modules is 
expected to increase owing to the reflection of solar radiation from snow surfaces; further, generated 
energy is expected to rise owing to the low surrounding air temperature. In this study, the effect 
of the radiation reflected from snow surfaces on generated energy was examined experimentally 
by installing single-crystal silicon photovoltaic modules and amorphous silicon photovoltaic modules 
vertically.
　　The results of the study showed that, in the case of single-crystal silicon photovoltaic modules, 
the generated energy in the presence of snow surfaces increased to twice that in the case without 
snow surfaces owing to the with the influence of radiation reflected from the snow surface. It was 
found that an increasing amount of energy was generated when the angle of inclination of the 
photovoltaic modules was increased; at high angles of inclination, more radiation is incident on 
the modules owing to the multiple reflections from snow surfaces in cold regions in the northern 
latitudes.
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　図 2 及び図 3 に雪面反射有りの場合と雪面反射無しの
場合の実験装置を比較して示す。単結晶太陽電池（以下
c-Si ，地上高 657.5 mm）とアモルファス太陽電池（以



































　結果の一例として積雪約 200mm，積雪密度 373 kg/




















































































































場合，c-Si 太陽電池の分光波長域（0.3 ～ 1.2 μ m）で
は太陽光線の反射率が 50 ～ 93％以上，a-Si 太陽電池の
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表 1　９０度面の平均日射量 [kW/m2] および太陽電池の
単位面積出力 [W/m2] と発電効率 [%] の変化





している。本研究で測定した積雪密度は 120 ～ 380 kg/
m3 と小さく，同様な傾向を示していないが，雪質によっ
て雪面反射量が異なる事を表している。
　表 1 は 90 度面の平均日射量 [kW/m2] および各太陽電






のである。c-Si が雪面反射によって発電量が 2.27 倍増
加したのに対し，a-Si は 1.21 倍しか増加せず，雪面反
射の効果が少ない。この理由としては，図８に示した積
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